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dx.doiUrinary incontinence: Is vaginal delivery a cause?Urinary incontinence (UI) is a distressing symptom neg-
atively impacting quality of life and constitutes a worldwide
problem, affecting 10e40% of women around the globe.1
Genetics, family history, race, age, pregnancy, parity, mode
of delivery, history of pelvic or lower abdominal surgery, and
chronically increased abdominal pressure, such as chronic
cough, constipation, obesity, and spinal cord diseases, are
reported to be related to the development of UI.2 Among these
factors, pregnancy-related risk factors are well-identifiable risk
factors for UI, including weight gain during pregnancy,
smoking, pregestational body mass index (BMI), BMI at term,
duration of the first and second stages of labor, spontaneous or
assisted vaginal delivery, perineal or vaginal trauma, newborn
weight, and maneuver procedure during labor, such as forceps,
vacuum, episiotomy, and analgesia methods.2 Furthermore,
more than half of these factors, such as the duration of the first
and second stages of labor, assisted vaginal delivery, perineal
or vaginal trauma, and of the most importance, maneuver
procedures during labors, including the use of forceps, vac-
uum, episiotomy, and analgesia methods, occur in women with
normal vaginal delivery, thereby contributing to the rational of
the study published by Kokabi and Yazdanpanh3 in this issue
of the Journal of the Chinese Medical Association.3
In fact, it is not surprising that Kokabi and Yazdanpanh3
found that women after vaginal delivery had a significantly
higher risk of postpartum stress UI than those after cesarean
section. Consistent with the well-known pregnancy-related
risk factors,2 Kokabi and Yazdanpanh3 showed that assisted
vaginal delivery, episiotomy, birth weight, and higher BMI
were positively correlated with the increased risk of post-
partum stress UI. In addition to the abovementioned factors,
the authors also found that psychosocial and economic factors
might also contribute to the increased risk of postpartum stress
UI since women with lower incomes, lower neighborhood
residence, and elderly women were associated with a higher
risk of stress UI. Moreover, women undergoing cesarean
section could not be totally free from postpartum stress UI,
even though in general, these were primiparous women
undergoing vaginal delivery compared with those after elec-
tive cesarean section. However, there are several findings of
Kokabi and Yazdanpanh's study that merit additional
discussion.x.doi.org/10.1016/j.jcma.2016.09.004
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at the end of 1 month after delivery (11.2%), regardless of the
delivery mode that was analyzed, which slowly decreased to
9.4% and 6.4% at the end of 6 postpartum months and 12
postpartum months, respectively. Most interestingly, the fre-
quency of postpartum stress UI showed a similar trend of
recovery in both delivery modes, declining from 14.2% to
9.5% in the vaginal delivery and from 7.9% to 3.6% in the
cesarean section,3 suggesting that term pregnancy and post-
partum status could be important for the development of
postpartum stress UI. A variety of clinical observations might
explain the phenomenon. Hormone factor, especially proges-
terone, and a dramatic increase of abdominal pressure and/or
body weight might be a key factor. Female sex hormones are
important not only for maintaining normal functioning of
many organs and systems, including genital urinary tract, the
cardiovascular system, and bone,4,5 but also for contributing to
the development of diseases, such as endometrial cancer and
breast cancers.6,7 Progesterone, a muscle relaxant and female
sex hormone, is believed to be a critical factor in maintaining a
successful pregnancy and is often used as a tocolytic reagent.8
Due to the muscular relaxation effect and significantly
increased intra-abdominal pressure, this can partly explain
why pregnancy itself is a risk factor for the development of
stress UI, and how postpartum stress UI could be ameliorated
as a prolongation of postpartum interval because of loss of
both precipitating factors. Therefore, some of the strategies
could be applied to minimize the risk of postpartum stress UI.
One strategy is body weight control since obesity is a long-
term health problem.9 Therefore, all women who plan to
conceive should be well educated about prepregnancy body
weight and term pregnancy body weight.
Second, it is relatively unfair to compare the frequency of
postpartum stress UI between vaginal delivery and elective
cesarean section. Both prolonged course of labor and assisted
vaginal delivery are precipitating factors for postpartum stress
UI. However, to minimize these factors, the comparison
between cesarean section due to dysfunction labor and assisted
vaginal delivery might provide a better understanding of the
superior delivery mode choice because both had a similar
“stress” and/or “trauma” on the pelvic floor during labor. If the
result supports the proposition that cesarean section is a bettervier Taiwan LLC. This is an open access article under the CC BY-NC-ND li-
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suggest that the choice of instrument to use for assisted vaginal
delivery might be carefully balanced by consideration of a risk
and benefit ratio.
The cesarean section rate has increased worldwide,
reflecting a trend in obstetric practice that is not wholly con-
sistent with the common concept of improving women’s
health and public health insurance policy. In fact, the cesarean
section rate is generally considered a negative indicator of
national health.10 The study by Kokabi and Yazdanpanh3
supported the protective role of the development of post-
partum stress UI in primigravida pregnant women undergoing
elective cesarean section, hinting of the potential benefits of
cesarean section if disorders of the pelvic floor are taken into
consideration. This might further exacerbate the tendency to
use an elective cesarean section for the first babies of pri-
miparous women, especially after widespread broadcast
within a certain population, such as movie stars or singers.
Therefore, representation of the data, for example, through a
publication by Kokabi and Yazdanpanh3 in the current issue,
should be cautiously evaluated and carefully understood.
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